In vivo probing of the brain cholinergic system in the aged rat. Effects of long-term treatment with acetyl-L-carnitine.
The regulation of acetylcholine (ACh) release by the different subtypes of muscarinic (M) receptors in the hippocampus of freely-moving Fischer and Sprague-Dawley rats, was investigated. Atropine (10 mumol/kg i.p.) induced a pronounced increase of ACh release (+400% over basal values) in the hippocampus of young rats (3 months) while the effect was drastically reduced (+100% over basal values) in old rats (24 months). The preferential M2 antagonist AF-DX 116 (50 mumol/kg i.p.) showed similar effects in young and old rats being, furthermore, 10 times less potent than atropine. The preferential M1 antagonist pirenzepine (50 mumol/kg i.p.) was even less potent than AF-DX 116 in enhancing ACh release in young rats, while the effect was more pronounced in the old ones. Therefore, the effect of the preferential M3 antagonist 4-DAMP was studied. 4-DAMP 10(-6) M, dissolved in the Ringer solution perfusing the hippocampus, induced an enhancement of ACh release (+200% and +70% over basal values, in young and old rats, respectively) which was comparable to that obtained after atropine at the same concentration. AF-DX 116 and pirenzepine, on the other hand, were by far less potent. Six months' pretreatment with acetyl-l-carnitine (ALCAR) reduced the significant differences between young and old rats in the release response after M1 and M3 receptor antagonists. Taken all together, these findings indicate that the regulation of ACh release, at least in the hippocampus, is mainly through the M3 receptors subtype of muscarinic receptors and that this subtype is the most involved in the aging process. Moreover, the ability of ALCAR to preserve the receptor-mediated functional ACh release response with respect to old animals suggests that ALCAR could be utilized in the amelioration of receptor functionality in the aging brain.